Signaling mechanisms of basic fibroblast growth factor in arterial cells from genetically hypertensive rat.
The mechanisms of vascular structural alterations in hypertension were studied in cultured adventitial fibroblasts isolated from aortas of spontaneously hypertensive (SHR) and Wistar-Kyoto (WKY) rats. Basic fibroblast growth factor (bFGF)-, epidermal growth factor (EGF)-, or platelet-derived growth factor (PDGF)-induced DNA synthesis and phospholipase C activity were estimated by determining 3H-thymidine incorporation and 3H-inositol phosphate production, respectively. The role of protein tyrosine kinases was assessed by stimulating the cells in the presence of tyrphostin, a protein tyrosine kinase inhibitor. Both the mitogenic potency of bFGF, EGF, and PDGF and the phospholipase C activity elicited by these factors were increased markedly in SHR (v WKY) fibroblasts. SHR fibroblasts were significantly less sensitive to tyrphostin inhibition of bFGF-induced 3H-thymidine incorporation than WKY fibroblasts, whereas when the cells were stimulated with EGF, PDGF, or 5% serum, SHR and WKY fibroblasts were equally sensitive to tyrphostin inhibition. At doses that abolished bFGF-induced 3H-thymidine incorporation, tyrphostin did not affect bFGF-induced 3H-inositol phosphate production. These results indicate that in aortic fibroblasts phospholipase C activation is not sufficient for bFGF-induced DNA synthesis. They suggest that tyrosine kinase activation is a necessary step in the transduction of bFGF mitogenic signal and plays an important role in the enhanced DNA synthesis exhibited by SHR (v WKY) cells. Therefore, one may envisage that bFGF contributes, through paracrine/autocrine mechanisms, to the vascular smooth muscle hyperplasia/hypertrophy in SHR.